Effects of angiotensin II subtype 1 receptor blockade by losartan on tubulointerstitial lesions caused by hyperoxaluria.
Hyperoxaluria is a recognized cause of tubulointerstitial lesions and this circumstance could contribute to cause chronic renal disease. The renin-angiotensin system has a critical role in the development of interstitial fibrosis, mostly by angiotensin II type 1 receptor stimulation of pro-fibrotic mechanisms. We evaluated whether angiotensin II type 1 receptor blockade prevents oxalate renal lesions. We divided 2-month-old male Sprague-Dawley rats into 4 groups, namely group 1-control, group 2-hyperoxaluria, group 3-hyperoxaluria plus losartan and group 4-losartan. For 4 weeks groups 2 and 3 received 1% ethylene glycol (precursor for oxalates) in drinking water. Losartan (40 mg./kg. body weight) was administered in groups 3 and 4 daily. At the end of the study renal lesions were evaluated using anti-alpha-smooth muscle actin, anti-collagen type III, anti-monocytes/macrophages and anti-transforming growth factor-beta1 antibodies. To evaluate oxidative stress in renal tissue total glutathione and thiobarbituric acid reactive substances in kidney homogenates were determined. Regarding renal functional parameters, creatinine clearance and urinary albumin excretion were also studied. Despite similar urinary oxalate levels compared with group 2 group 3 rats showed fewer tubulointerstitial lesions, consisting of significant lower scores for tubular atrophy, unspecific inflammatory cell infiltrate, ED1 mouse anti-rat monoclonal antibody (Serotec, Ltd., Oxford, United Kingdom) (monocytes/macrophages), crystal deposits, interstitial fibrosis, alpha-smooth muscle actin, collagen type III and tubulointerstitial transforming growth factor-beta1. Moreover, urinary albumin excretion and creatinine clearance were significantly improved in group 3 (p <0.01). Higher total glutathione and lower thiobarbituric acid reactive substances were also observed in this group (p <0.01). Thiobarbituric acid reactive substances were the most important and significant independent variable correlating with interstitial fibrosis (t ratio 4.867, p <0.04). We believe that the renal-angiotensin system interaction by losartan produces a beneficial effect against renal lesions caused by hyperoxaluria through a number of actions, including a reduction in crystal formation in the tubular fluid, inflammatory reaction control and interaction with oxidative stress. These factors lead concurrently to preserve tubular epithelial cell and renal interstitium integrity. In addition, these results suggest that the principal mechanism of action should be mediated by angiotensin II type 1 receptors.